The oxynitrides RCrO 3-x N x (R = La, Pr, Nd) were prepared by treatment under NH 3 (g) flow of 600 cm 3 /min (Carburos Metálicos, 99.9%) of RCrO 4 precursor oxides between 700 and 800 o C, using several cycles of 10 h with intermediate regrinding. The RCrO 4 compounds were prepared using the Pechini method. La 2 O 3 (Aldrich, 99.9 %), Pr 6 O 11 (Aldrich, 99.9 %) or Nd 2 O 3 (Aldrich, 99.9 %) were first fired at 900 o C during 12 hours and dissolved in HNO 3 0.1 M. Then Cr(NO 3 ) 3. 9H 2 O (Aldrich 99.99 %), C 6 H 8 O 7 (citric acid, Aldrich 99.5 %) and C 2 H 6 O 2 (ethylene glycol), were subsequently added to the solution in molar ratios R:Cr: C 6 H 8 O 7 :C 2 H 6 O 2 =1:1:1:1, with continuous stirring and heating at 55-80 o C. The solutions were evaporated for 12 h to form the precursor resins that were subsequently treated in air at 540 o C for 15 hours. N contents were determined by combustion analysis in oxygen in a Thermo Fisher Scientific instrument, heating the samples in oxygen up to 1060 o C and using MgO, WO 3 and Sn as additives and atropine as a reference standard.
X-ray powder diffraction data were collected on a Siemens D5000 diffractometer using Cu Kα radiation (λ= 1.5418 Å). Synchrotron X-ray powder diffraction data at room temperature were measured from capillary (0.3 mm diameter) samples in the angular range 1.038 o ≤ 2θ ≤ 61.09 o at the MSPD beamline 1 of the ALBA Synchrotron (Cerdanyola del Vallès, Spain). Using a double Si (111) crystal monochromator, a short wavelength was selected and calibrated with Si NIST (λ = 0.619714 Å). Rietveld analysis was carried out using the program Fullprof. 2 Background refinement was performed by linear interpolation and the data were corrected for absorption.
Room temperature neutron powder diffraction data for LaCrO 2.72 N 0.28 was collected on the D2B diffractometer at the Institut Laue-Langevin (ILL), Grenoble using 450 mg of sample placed in a 5 mm diameter vanadium can. The neutron wavelength was 1.594 Å. Room temperature data was collected for NdCrO 2.58 N 0.42 and PrCrO 2.64 N 0.36 on the D20 diffractometer also at the Institut Laue-Langevin. The neutron wavelength was 1.36 Å using a take-off angle of 118 o . Low temperature neutron powder diffraction was carried out on all the samples on D1B diffractometer at the ILL. The neutron wavelength was 2.524 Å. For the R= La and Nd samples a series of scans were taken at intervals of approximately 6.5 K between 10 K -315 K for R= La and approximately 3.5 K between 1.5 K-215 K for R= Nd. For R= Pr, data was collected in 50 K intervals between 1.5 K and 250 K. Powder diffraction data were analysed using the FullProf software package. 2 The anion composition of the oxynitrides was constrained by the chemically determined value.
Magnetic measurements were performed between at H=2000 G between 10 K and 400 K using a Quantum Design SQUID magnetometer. (6) 2.640(6) × 2 1.989(6) × 2 2.879 (6) 2.821(5) × 2 3.136 (6) 3.096(5) × 2
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